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SURSDJDWH RQO\ LQ RQH GLUHFWLRQ DQG WKHUH DUH QR IHHGEDFN ORRSV 6XFK DUFKLWHFWXUH LV VXLWDEOH IRU
LPSOHPHQWDWLRQXVLQJ6)4WHFKQRORJ\VLQFHLWFDQPDNHWKHEHVWXVHRIVXFKIHDWXUHVDVKLJKVSHHGDQG
GHHSSLSHOLQHZKLOHDYRLGLQJSLWIDOOVVXFKDVIHHGEDFNORRSV
+RZHYHU DFWLYH HOHPHQWV -RVHSKVRQ MXQFWLRQV DUH XVHG LQ 6)4 FLUFXLWV WR GHOLYHU FORFN VLJQDO WR
ORJLF JDWHV DQG DV D UHVXOW DFFXPXODWLRQ RI MLWWHU DVVRFLDWHG ZLWK WKHUPDO IOXFWXDWLRQV DQG IDEULFDWLRQ




7KLV WLPH ZH FRPELQHG DOO SUHYLRXVO\ GHYHORSHG FRPSRQHQWV RI WKH 5'3 VXFK DV 251 DQG FORFN
GLVWULEXWLRQDQGGDWDV\QFKURQL]DWLRQVFKHPHLQWRRQHSURWRW\SH ,Q WKLVSDSHUZHSUHVHQWGHWDLOVRI WKH
GHVLJQDQGH[SHULPHQWDOWHVWLQJRIWKH5'3SURWRW\SH
'HVLJQRIDQ5'3SURWRW\SH






VWDJH DQG UHPRYH LW GXULQJ V\QFKURQL]DWLRQ +RZHYHU FRQYHQWLRQDO ),)2 EXIIHUV DUH VORZ ZLWK WKHLU







FRQVLVWHGRIDQ251ZLWK WKUHHGDWD LQSXWVDQGPD[LPXPFRQQHFWLRQ OHQJWKHTXDO WR>@ WKUHHELW
LQSXWDQGVL[ELWRXWSXWGXDO),)2EXIIHUVDELWFORFNFRQWUROOHUDFORFNVODGGHUW\SHIUHTXHQF\
JHQHUDWRUDQGVL[ELWRXWSXWVKLIWUHJLVWHUV7KHELWOHQJWKVRIWKHFRQWUROOHUDQGRXWSXWGXDO),)2VZHUH
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KLJK IUHTXHQF\ FORFN VLJQDO WR WKH ),)2 EXIIHUV DIWHU DQ  FORFNV GHOD\ ZKHQ GDWD LV DOLJQHG LQVLGH
$GGLWLRQDOFORFNVDUHUHTXLUHGWRFRPSOHWHDF\FOHDQGORDGGDWDIURPELW),)2VLQWRELWRXWSXW





$ SKRWR RI D IDEULFDWHG SURWRW\SH LV VKRZQ RQ )LJ  7KH FLUFXLW FRQVLVWHG RI IRXU FRPSRQHQWV
PDUJLQVRIZKLFKKDGWREHPHDVXUHGWKH251LQSXW),)2EXIIHUVRXWSXW),)2EXIIHUVDQGWKHFORFN
FRQWUROOHU7KH251FRQVLVWHGRIWZRVWDJHV)LJWKDWZHUHELDVHGVHSDUDWHO\IURPWZRELDVLQMHFWLRQ
SRLQWVHDFK )LJ DQG  DQG  ,QSXW),)2VKDGDFRPPRQELDV VXSSOLHG IURP WZRSRLQWV
)LJDQGDQGRXWSXW),)2VKDGDFRPPRQELDVVXSSOLHGIURPIRXUGLIIHUHQWSRLQWV)LJ
  N$FP DGYDQFHG SURFHVV KDV D ELDV VXSSO\ GHGLFDWHG OD\HU '&3 SODFHG XQGHU 3/7 DQG
-RVHSKVRQ MXQFWLRQ OD\HUV DQG VHSDUDWHG E\ WKH JURXQG OD\HUV >@1RQHWKHOHVV LQ RUGHU WR UHGXFH WKH
LQIOXHQFHRIWKHELDVFXUUHQWRQWKHFLUFXLWZHVXSSOLHGDOOELDVFXUUHQWVWKURXJKVHYHUDO LQMHFWLRQSRLQWV
























)LJ3KRWRRI WKH5'3SURWRW\SHFKLS IDEULFDWHGXVLQJ ,67(&65/N$FPDGYDQFHGSURFHVV
5HGOLQHVLQGLFDWHELDVFXUUHQWLQMHFWLRQSRLQWV±









DOO FRQILJXUDWLRQ SDWWHUQV ZHUH FRUUHFW 7KH ORZ VSHHG ELDV PDUJLQV RI WKH FRPSRQHQWV IRU WKH























RQ D SRVLWLRQ RI D ELDV FXUUHQW PDUJLQV RI ZKLFK ZHUH PHDVXUHG DQG DOVR GHSHQGLQJ RQ WKH 251





:H KDYH GHVLJQHG DQG PHDVXUHG D 5HFRQILJXUDEOH 'DWD 3DWKV SURFHVVRU SURWRW\SH FRQVLVWLQJ RI
2SHUDQG 5RXWLQJ 1HWZRUN 251 DQG FORFN FRQWURO DQG GDWD V\QFKURQL]DWLRQ VFKHPH GHVLJQHG IRU
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